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$\mathfrak{g}=\mathfrak{x}\oplus \mathfrak{p}$ . $\mathfrak{g}$ $G$ , $\mathrm{f}$ $G$ )
$1$
$K$ . , $X$ ( $\mathfrak{g}$ , K)K ( ) . $X$
( $\mathfrak{g}$ , . $X$
KK $(\tau, V_{\tau})$ , $V_{\tau}$ $\mathfrak{g}$ $U(\mathfrak{g})$
$U_{n}(\mathfrak{g})(n=0,1, \ldots)$ ( $S(\mathfrak{g})$ , K)K
(1.1) $M=\mathrm{g}\mathrm{r}X=\oplus M_{n}n=0\infty$ , Mn=Un( )K/Un-l( )V.
. $S(\mathfrak{g})\simeq \mathrm{g}\mathrm{r}U(\mathfrak{g})$ $\mathfrak{g}$ . , . $M=\{0\}$
$M=S(\mathfrak{p})V_{\tau}$ . $\mathfrak{g}$ $S(\mathfrak{g})$ $\mathfrak{g}$
. S( )S $M$ $\mathrm{A}\mathrm{n}\mathrm{n}_{S(\mathfrak{g})}\lambda I$
(L2) Supp $M:=\{X\in \mathfrak{g}|f(X)=0 (\forall f\in \mathrm{A}\mathrm{n}\mathrm{n}_{S(\mathfrak{g})}fVI)\}$
1421 2005 26-37
27
$V_{\tau}$ , $\mathfrak{p}$ KK
. ( $\mathfrak{g}$ , K\succ $X$ , $\mathcal{V}(X)=\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}$ $M$ . ,
[8] .
$\mathcal{V}(X)$ . $\mathcal{V}(X)=\overline{\mathcal{O}}$ KK $\mathcal{O}$
$(\subset \mathfrak{p})$ . , ,
.
, $I$ $\overline{\mathcal{O}}$ . S(g)g $M$ $\overline{\mathcal{O}}$ ,
S(g)ff $M_{f}$ . ,
, $X\in \mathcal{O}$ $K(X).–Z_{K}(X)$
$(\varpi 0, \mathcal{W})$ (Vogan [14], [15]). $\varpi_{\mathcal{O}}$ $X$
.
1, $X$ $(\varpi_{\mathcal{O}}, \mathcal{W})$
(1.3) $\mathcal{W}=\oplus\ldots I^{j}lVI/\mathrm{m}(X)I^{j}Mj=0,1$
,
. $\mathfrak{m}(X)$ $\{X\}$ $S(\mathfrak{g})$ ,
$I^{j}\Lambda/I/\mathrm{m}(X)I^{j}jVI$ K(X)K , , $M$ $S(\mathfrak{g})$
$\grave{\grave{1}}$
$I$ , $\varpi_{\mathcal{O}}$ $\mathcal{U}_{X}.=M/\mathrm{m}(X)M$ .
2. $X$ ,
$K$- $V_{\tau}$ $M=\mathrm{g}\mathrm{r}X$
(Joseph). , , $X$
([16], [20], [22]).
2 $\mathrm{A}\mathrm{n}\mathrm{n}_{S(\mathfrak{g})}M$
, KK $V_{\tau}$ , $\mathrm{g}$ . $M=\{0\},$ $M=$
$S(\mathfrak{p})V_{\tau},$ $V_{\tau}=M_{0}$ $(S(\mathfrak{g}), K)$-xI $lvI=\oplus_{n=\text{ }^{}\infty}\mathrm{J}/I_{n}$ $4\mathrm{f}_{-\backslash }^{\mathrm{B}},\mathrm{e}_{\backslash }$ .
$M$
$\mathrm{A}’\tilde{I}=S(\mathfrak{p})\otimes V_{\tau}$ , $M$ $\overline{M}$
$\mathrm{j}\tilde{I}/N$ . , $M$ KK $M^{*}$ $\tilde{M}^{*}=S(\mathfrak{p})\otimes V_{\tau}^{*}$
$N$ $N^{[perp]}$ : $M^{*}\simeq N^{[perp]}$ .
, $X\in \mathfrak{p}$ . $V_{\tau}=\mathrm{i}\vee I_{0}\subset M$ $\mathcal{U}_{X}=M/\mathfrak{m}(X)lVI$
, $\mathcal{U}_{X}^{*}$ $V_{\tau}^{*}\subseteq\tilde{M}^{*}$ K(X)W
. , $X^{n}\otimes \mathcal{U}_{X}^{*}(n=0,1, \ldots)$
$\tilde{M}^{*}$ ( $S$ ( ), K)S $\Psi$ .
3. $\mathcal{U}_{X}\neq\{0\}$ , $\mathcal{O}:=\mathrm{A}\mathrm{d}(K)X$ .
(1) $\overline{\mathcal{O}}\subset \mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}M$ . (2) $\subset N^{[perp]}$ .
(3) $I$
–




$D_{r},$ $\deg D_{j}=n(j)(j=1, \ldots\rangle r)$
$4\yen;_{\mathrm{J}}\Leftrightarrow_{\backslash }\backslash \Rightarrow$ . , $\Psi_{n(j)}=N_{n(j)}^{[perp]}$
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$(j=1, \ldots, r)$ , $lVI$ $I$ : $\mathrm{A}\mathrm{n}\mathrm{n}_{S(\mathfrak{g})}M=I$.




rank $\mathfrak{g}$ $=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}$ $\epsilon$ , $\not\in$ $\mathfrak{g}$
$\mathrm{t}$ . $\mathfrak{g}=\mathrm{E}\oplus \mathfrak{p}$ ( )
( $\mathfrak{g}$ , K)K $X$ , , $X$ $K$- $(\tau, V_{\tau})$ . $X$




$\lambda\in \mathrm{t}^{*}$ , KK $\mathfrak{p}\otimes V_{\tau}$ , $\lambda-\beta$
( $\beta$ ) K\beta V\mbox{\boldmath $\tau$}- .
, $X,$ $V_{\tau}$ ( $S(\mathfrak{g})$ , K)K $M=\mathrm{g}\mathrm{r}X$ ,
( -Parthasarathy [5], Schmid[10], Hecht-Schmid [4])
.
4. $\lambda$ , (S( ), $K$ ) $-$
(3.1) $M\simeq\{S(\mathfrak{p})\otimes V_{\tau}\}/N$, $N:=S(\mathfrak{p})V_{\tau}^{-}$
.
, $\mathfrak{p}$ KK , 0 p-
KO $\mathcal{O}$ , Ad(K - $=\overline{\mathcal{O}}$ . 1, 3
4 .
5. $V_{\tau}$ $\lambda$ ,
$\mathrm{A}\mathrm{n}\mathrm{n}_{S(\mathrm{g})}M$
$\overline{\mathcal{O}}$ . , $\mathcal{V}(X)=\overline{\mathcal{O}}$ , $X$
$\varpi_{\mathcal{O}}$
$\mathcal{W}=\mathcal{U}_{X}(X\in \mathcal{O}\cap \mathfrak{p}_{-})$ .
6. $V_{\tau}$ $(\tau^{*}, V_{\tau}^{*})$ . , 5
(3.2) $\mathcal{U}_{X}^{*}\cap\tau^{*}(K)v_{\lambda}^{*}=\tau^{*}(N)^{-1}\mathrm{v}_{\lambda}^{*}$
. $N:=\{k\in K|\mathrm{A}\mathrm{d}(k)X \in \mathfrak{p}_{-}\}$ .
7. $G/Q$ $\mathfrak{g}$ $\mathrm{q}=\mathrm{L}\mathrm{i}\mathrm{e}$ $Q$






. , , $G$ $K$
.
$\mathfrak{g}$
$\mathrm{t}$ , $\mathfrak{g}$ $\mathrm{t}$
$\triangle$ . $\triangle$ $\triangle^{+}$ , .
, $s$ $\Pi$ (
). ,
(4.1) $\alpha(H_{S})=0(\alpha\in S)$ , $\alpha(H_{S})=1(\alpha\in\Pi\backslash S)$
$H_{S}\in$ { . $H_{S}$ $\mathrm{a}\mathrm{d}Hs$ $\mathfrak{g}$
(4.2) $\mathfrak{g}=\oplus \mathfrak{g}(j)j\in \mathbb{Z}$ ’ $\mathfrak{g}(j):=\{Y\in \mathfrak{g}|[H_{S}, Y]=jY\}$
. $\mathfrak{g}(j)$ $\mathrm{a}\mathrm{d}$ H3 . . $1_{\sqrt}\backslash$ $\mathfrak{g}$
$\mathrm{q}:=\oplus_{j<0}$ (j) j^E . $\mathrm{q}$ , [ $:=\mathfrak{g}(0)$ ,
$\mathrm{u}:=\oplus_{j<0}\mathfrak{g}(j)$ : $\mathrm{q}=\mathfrak{l}\oplus \mathrm{u}$ ( ). ,
(4.3) $\mathrm{f}=.\oplus \mathfrak{g}(j)j\cdot even.$, $\mathfrak{p}=\oplus \mathfrak{g}(f^{r})$
$j$ :odd
, $\mathfrak{g}=\not\in\oplus \mathfrak{p}$ $\mathrm{B}$ . , $\mathrm{q}_{c}:=\mathrm{q}$ $=\mathfrak{l}\oplus$ ( $\mathrm{u}$ )
$\mathrm{t}\mathrm{h}\epsilon$
, $:=\mathfrak{U}$ $\mathfrak{p}$ : $[\mathrm{q}_{c}, \mathrm{p}_{-}]\subset \mathrm{P}-\cdot$
$Q:=N_{G}(\mathrm{u})$ $\mathrm{q}$ $G$ . , $\mathrm{u}$
GG $\mathrm{A}\mathrm{d}(G)\mathrm{u}$ 2 $\dim \mathrm{u}$ , .
, (1) $-(3)$ GG $\tilde{\mathcal{O}}\subset \mathfrak{g}$
([6] ) :
(1) $\mathrm{A}\mathrm{d}(G)_{\mathfrak{U}}=\overline{\tilde{\mathcal{O}}}$ ,
(2) $\tilde{\mathcal{O}}\cap \mathrm{u}$ $\mathrm{u}$ ,
(3) $\tilde{\mathcal{O}}$ 14 QQ ,
( $1\downarrow$ $G$ . , $\overline{X}\in\tilde{\mathcal{O}}\cap \mathrm{u}$ ,
(4.4) $\tilde{N}:=\{g\in G|Ad(g)\tilde{X}\in \mathrm{u}\}$
,
(4.5) $\tilde{\mathcal{O}}\cap \mathfrak{u}=\mathrm{A}\mathrm{d}(\tilde{N})\tilde{X}$ , $\tilde{N}=QG(\tilde{X})$
30
. $G(\tilde{X}):=Z_{G}(\tilde{X})$ $\tilde{X}$ $G$
, 2 (3) .
,–$-\mathfrak{p}_{-}$ KK Ad(K - $\mathfrak{p}$ ,
$\mathcal{O}=\mathrm{A}\mathrm{d}(G)\mathrm{u}$ . , (1’), (2’)
Ku $\mathcal{O}\subset \mathfrak{p}$ :
$(1’)\mathrm{A}\mathrm{d}(K)\mathfrak{p}_{-}=\overline{\mathcal{O}}$,
(2‘) $\mathcal{O}\cap \mathfrak{p}_{-}$ $\mathfrak{p}$ Qcp .
, $Q_{c}:=K\cap Q$ q $K$ . $\mathcal{O}$ p\Delta $K$
. , $X\in \mathcal{O}\mathrm{n}\mathrm{p}$- , $K$
$N=$ { $k\in K|$ Ad $(k)X\in \mathfrak{p}_{-}$ } (cf. 6)
,
(4.6) $\mathcal{O}\cap \mathfrak{p}_{-}=\mathrm{A}\mathrm{d}_{\acute{(}}N)X$
. , $N$ $K$ Qcc , K(X)Q
$e\in K$ . ,
(4.7) $N\supset Q_{c}K(X)$
.
8. , $\mathfrak{g}$ \mbox{\boldmath $\theta$}\mbox{\boldmath $\theta$} $\mathrm{q}=\mathrm{t}\oplus \mathrm{u}$ $(\mathfrak{g}, \mathrm{E})$
([9], [i1], [13] ). ,




(5.1) $T^{*}(G/Q):=\{(gQ, Y)\in.G/Q\mathrm{x}\mathfrak{g}|Y\in \mathrm{A}\mathrm{d}(g)\mathrm{u}\}$
, $G\cross \mathfrak{g}$ (2 $\dim$ u)u , $G/Q$ $eQ$ KK
$C:=K\cdot eQ\simeq K/Q_{c}\subset G/Q$
, $c$ $G/Q$




(5.3) ’ : $T^{*}(G/Q)arrow \mathfrak{g},$ $\tilde{\gamma}((gQ, Y))=Y$
$G/Q$ . $\tilde{\gamma}$ $T_{C}^{*}(G/Q^{\cdot})$ $\gamma$ .
, $\tilde{\mathcal{O}},$ $\mathcal{O}$ $\tilde{N}=QG(\tilde{X}),$ $N$
$\tilde{\gamma},$
$\gamma$ .




. , $\tilde{\gamma}^{-1}(\tilde{X})$ $G/Q$ , $G(\tilde{X})$
.
(2) $\gamma=\tilde{\gamma}|_{T_{C}^{*}}\langle$ $G/Q)$ , \gamma (Tc*(G/Q))=Ad(K -
$=\overline{\mathcal{O}}$ . , $X\in$
O\cap p-
(5.5) $\gamma^{-1}(X)=\{(kQ_{\mathrm{c}}, X)|k\in N^{-1}\}\simeq N^{-1}/Q_{c}$
.
$10_{\sim}\tilde{\mathcal{O}}\cap \mathfrak{p}_{-}\neq\emptyset$ , $X=\tilde{X}\in\tilde{\mathcal{O}}\cap \mathfrak{p}$- , $\gamma^{-1}(X)$ $\gamma^{-1}(\tilde{X})$
. , 9 $\gamma^{-1}(X)$ , $K(X)$
$\gamma^{-1}(X)$ (\phi 12). , $\tilde{\mathcal{O}}\cap \mathfrak{p}_{-}\neq\emptyset$
, $K(X)$ $\gamma^{-1}(X)$ ( 18).
6
$K$ 0 , O\cap p- Qcp ,
? , $G$- ( 4 (3)
. , (A),
$1_{\mathit{1}}$ ‘
(B) ([21], [23] ).
(A) O\cap p- QccWl‘g- . $=Q_{c}K(X)$ .
(B) p- Qcc .
. , p Qcc
.
11. \mbox{\boldmath $\theta$}\mbox{\boldmath $\theta$} $\mathrm{q}=\mathfrak{l}\oplus \mathrm{u}$ , (BL
. , $\mathfrak{g}=0(8, \mathbb{C}),$ $\mathrm{E}=0(4, \mathbb{C})\oplus \mathrm{o}(4, \mathbb{C})$ , \mbox{\boldmath $\theta$}\mbox{\boldmath $\theta$}
$\mathrm{q}$ , $\mathfrak{p}_{-}=\mathrm{u}\cap \mathfrak{p}$ $Q_{c}$- 4





GG $\mathrm{A}\mathrm{d}(G)\mathcal{O}$ $\tilde{\mathcal{O}}$ , GG
( 10 ).
12(cf. [23, Prop 42]). 3 (a), (b), (c) :
(a) Ad $(G)\mathcal{O}=\tilde{\mathcal{O}}$ , (b) $\dim \mathcal{O}=\dim \mathrm{u}$ , (c) $\tilde{\mathcal{O}}$ $\mathfrak{p}_{-}\neq\emptyset$ .
(A) , $\gamma^{-1}(X)=K(X)Q_{C}/Q_{c}(X\in \mathcal{O}\cap \mathfrak{p}_{-})$ .
, $Q_{c}=LU_{c}$ Q . $L=Z_{G}(H_{S})$ $\mathfrak{g}(-1)$
(vinberg). p\Delta Qcc $\mathfrak{g}(-1)$
LL .
13. $Y=\Sigma_{j}$ Y7 \in p-(Yj\in g( ) $p(Y):=Y_{-1}\in$ (-1) ,
(7.1) $\mathfrak{p}_{-}/Q_{c}\ni \mathrm{A}\mathrm{d}(Q_{c})Y\underline{\rho}$ Ad $(L)Y_{-1}\in \mathfrak{g}(-1)/L$
. , p Qcc $\mathrm{S}$ , $\rho(S)$ $\mathfrak{g}(-1)$ LU .
, $\rho$ , p- Qcp
.
, (A), (B) ,
.
14. (1) (A) , $Y\in \mathrm{C}$) $\cap \mathfrak{p}$- [ $\mathrm{q}_{c}$ , Y]=p-
.
(2) $\mathcal{O}\cap \mathfrak{g}(-1)\neq\emptyset$ (B) . , p\Delta Qcc
$(\mathcal{O}\cap \mathfrak{g}(-1))+(_{j<-1,odd}\oplus \mathfrak{g}(j))$
. $\rho$ ( $\mathcal{O}$ $\mathfrak{p}_{-}$ ) $\subset \mathcal{O}\cap \mathfrak{g}(-1)$ (A) .
(3) $Y= \sum_{j}Y_{j}\in \mathcal{O}\cap \mathfrak{p}_{-}(Y_{j}\in \mathfrak{g}(j))$ $[\mathfrak{l}, Y_{-1}]\neq \mathfrak{g}(-1)$ , (A)
.
, (A) , [3] $(\mathfrak{g}, \not\in)$ 1
, (A) . , $SO_{0}(n, 2)$




, $(\mathfrak{g}, \not\in)$ AIII $SU(p, q)$ , (A)
, ,
$\mathfrak{g}=\epsilon \mathfrak{l}(n, \mathbb{C})$ , $[t, \mathrm{G}]\simeq \mathrm{B}[(p, \mathbb{C})\oplus\epsilon[(q)\mathbb{C})(n=p+q)$
. , $\mathfrak{g}$ $\mathrm{q}$ $n$ $(n_{1}, n_{2}, \ldots, n_{t})(n_{i}\geq 1)$
$p=n_{1}+n_{3}+\cdots$ $q=n_{1}+n_{3}+\cdots$
. $N:= \max(n_{1}, \ldots, n_{t})$ .
0 $\tilde{\mathcal{O}}$ . , $\mathfrak{p}$ KK , $n$ ab-
, $a$ $p,$ $b$ $q$ ([7]). , $p=$
$n_{1}+n_{3}+\cdots$ , $n_{1}$ $a,$ $n_{2}$ $b,$ $\ldots$ $n$
$\Phi$ :
$\mathrm{r}^{n_{1}}\mathrm{r}^{n_{2}}\mathrm{r}^{n_{3}}a\cdots ab\cdots ba\cdots a\cdot$
.
. $q=n_{1}+n_{3}+\cdots$ , $a$ $b$
$\Phi$ . abab $\cdots$ baba $\cdots$ ( $a$ $b$
) $\phi(1)$ . $\Phi$ $\phi(1)$
, $\phi(2)$ . .
$\phi(1),$ $\phi(2),$
$\ldots$ ( ) ab- 0
(cf. $[1_{1}3],$ $[17]$ ).
, , a $n$
. Kn 0 GO $\mathrm{A}\mathrm{d}(G)\mathcal{O}$ , $\mathcal{O}$ ab-
$a,$
$b$ . , $\mathrm{q}$ 0
$(n_{1}, n_{2}, \ldots, n_{t})$ $t$ $\sigma$ $n$
$(n_{\sigma(1)}, n_{\sigma(2)}, \ldots, n_{\sigma(t)})$ , $n_{\sigma(1)}\geq n_{\sigma(2)}\geq\cdots\geq n_{\sigma(t)}$
.
, GG Ad(G)O $\tilde{\mathcal{O}}$ ,
.
15. Ad(G)0=( $(n_{1}, \ldots, n_{t})$
: $m=1,$ $\ldots,$ $N-1$ ,
$1\leq \mathrm{i}<j\leq t,$ $j-i\in 2\mathbb{Z},$ $\tau\iota_{i}-m,$ $n_{j}-m>0,$ $n_{\ell}-m\leq 0$ ( $\mathrm{i}$ $\ell<j$ )




16. (1) $p,$ $q\leq 3$ , $\mathrm{q}$ Ad(G)O
$=\tilde{\mathcal{O}}$ .





, Ad $(G)\mathcal{O}$ 5 (3, 1, 1) . , GO
$\tilde{\mathcal{O}}$ 5 $(3, 2)$
. $\mathrm{A}\mathrm{d}(G)\mathcal{O}\neq\tilde{\mathcal{O}}$ . $\mathcal{O}\cap \mathfrak{g}(-1)\neq\emptyset$ $\mathrm{g}(-3)=\{0\}$
, 14(2) (A) .




, 6 $(4, 2)$ (2, 2, 1, 1) . $\mathrm{A}\mathrm{d}(G)\mathcal{O}=\tilde{\mathcal{O}}$
(A) , $\mathcal{O}$ (-1)=\emptyset .
17. $q=1,2$ , $\mathrm{q}$ ,
$\mathcal{O}$ (-1)\neq \emptyset , $\rho(\mathcal{O}\cap \mathfrak{p}_{-})\subset \mathcal{O}\cap \mathfrak{g}(-1)$
. (A) .
, AIII (A) . ,
.
18( ). $(\mathfrak{g}, \not\in)$ AIII , (B) (A)
.
. $p=5,$ $q=4$ , 9 (2, 2, 1, 2, 2) $\mathrm{q}\subset$






. , GG $\tilde{\mathcal{O}}$ $(5, 4)$ , $\mathrm{A}\mathrm{d}(G)\mathcal{O}\neq\tilde{\mathcal{O}}$ .
, $\mathcal{O}\cap \mathfrak{g}(-1)=\emptyset$ ,
,






, $[t, Y_{-1}]\neq \mathfrak{g}(-1)$ . , 14(3) (A)
. , $Z:=Y+E_{3,1}$ , $[\mathrm{q}_{\mathrm{c}}, Z]=\mathfrak{p}$ - , $\mathrm{A}\mathrm{d}(Q_{c})Z$ $\mathfrak{p}$- Qcc
.
19. ,
$Y’$ $:=(E_{3,1}+E_{5,3}+E_{6,5}.+E_{8,6})+(E_{4,2}+E_{9,4})\in \mathcal{O}$ $\mathfrak{p}_{-}$
, $\mathrm{A}\mathrm{d}(Q_{\mathrm{c}})Y’$ p- . , $p(\mathrm{A}\mathrm{d}(Q_{\mathrm{c}})Y)\neq\rho(\mathrm{A}\mathrm{d}(Q_{c}.)Y’)$ ,
Ad $(Q_{c})Y$ , Ad $(Q_{\mathrm{c}})Y’$ Qcc . , $\rho$ : $\mathfrak{p}_{-}/Q_{c}arrow \mathfrak{g}(-1)/L$
13 .
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